The Faeroe Isles have a fairly rich liverwort flora, resulting from a climate with high yearly precipitation, relatively mild winters and rainy summers. The flora is comparable to that of the Queen Charlotte Islands on the Pacific coast of British Columbia, Canada, although the Faeroes are placed about 10⁰ further to the north. The Faeroe and Queen Charlotte Islands do not have many true oceanic species in common; instead the Faeroes are characterized by many taxa with an Atlantic or subatlantic distribution, which probably indicates the route many invading species took at the end of Pleistocene. A few species have their only Nordic occurrences at the Faeroe Isles, including Acrobolbus wilsonii Nees, Aphanolejeunea microscopica (Taylor) A.Evans, Frullania teneriffae (F.Weber) Nees, Jungermannia paroica (Schiffn.) Grolle, Mastigophora woodsii (Hook.) Nees, Metzgeria leptoneura Spruce and Plagiochila carringtonii (Balf.) Grolle. The North American moss Bryum miniatum Lesq. also has its only known European occurrence at the Faeroe Isles, where only male plants have been found.
Geologically, the Faeroe Isles are a part of the North Atlantic basalt area and consist of Tertiary igneous formations (Rasmussen 1990 ). The strata are probably of Eocene-Oligocene age, and macrofossils of Metasequoia glyptostroboides H.H.Hu & W.C.Cheng (syn. M. occidentalis (J.S.Newberry) Chaney) have been found in interbasaltic layers of coal. Generally, intercalated sediments consist of layers of tuff, fluviatile conglomerates, clay and sandstone. Coal and clay strata occur on Suðuroy, Mykines and the western part of Vágar. A summary of the geology, soils, climate, flora and habitat diversity of the Faeroes is given in Lewinsky and Jóhansen (1987) .
In preparation for the 2017 Nordic Bryological Society Excursion to the Faeroe Isles, an updated list of the liverwort taxa known to occur there is presented (Appendix 1), along with distribution maps and taxonomic and phytogeographic notes. Distributional data are based on herbarium collections (mostly in herb. C) that were checked and (for those in C) databased by the author. The excursion will take place on 2-9 July and is jointly organized by the author and Tomas Hallingbäck of the Swedish University of Agricultural Sciences, Uppsala. It is anticipated that a summary of our current knowledge of the Faeroese liverwort flora will be a useful resource to the excursion participants, and to the public.
The number of species and subspecies of liverworts known to occur on the islands is at present 132. The liverworts of the Faeroes include 40 genera of Jungermanniales (AcrobolbusScapania (Dumort.) Dumort., Sphenolobopsis R.M.Schust. & Kitag. and Tritomaria Loeske), 6 genera of Metzgeriales (Aneura Dumort., Blasia L., Metzgeria Raddi, Moerchia Gottsche, Pellia Raddi and Riccardia Gray), and only five genera of Marchantiales (Conocephalum Hill, Lunularia Adans., Marchantia L., Preissia Corda and Riccia L.).
Sexual condition is characterized for most of the liverworts of the Faeroes (e.g. in Jensen 1901) , of which about 65% are unisexual, about 25% are bisexual, and the rest have not been found fertile. They were probably all originally unisexual, but have completely lost sexuality (depleted one or both sexes). Taxa lacking both sexual and vegetative reproduction are extremely vulnerable to over-collecting.
History of the investigation of the liverwort flora of the Faeroe Isles
Christian Jensen collected bryophytes on 8 of the 18 islands of the Faeroes between 7 May and 14 July 1896. His ca 500 liverwort collections (stored in herb. C) were the main basis for his contribution on liverworts to the 'Botany of the Faeroes' (Jensen 1901) , where he listed 95 species. He also studied some older collections, e.g. those made by E. Rostrup and C. A. Feilberg in the summer of 1867. Jensen later redetermined some of his own collections from the Faeroes during his work on 'Danmarks mosser' (Jensen 1915 (Jensen , 1923 In the Faeroes, such species became spatially fixed, except for the possibility of dispersal by fragments. Species like Anastrophyllum donnianum and Plagiochila carringtonii (the latter not reported from the northern isles) occur among stones in screes where putative refugia could have been situated, often on the northeast side of the highest mountains, probably above the upper margins of local Pleistocene glaciers. In the postglacial period, refugial species would have dispersed down the mountain slopes as they gradually became free of ice. This is especially likely for species able to disperse via spores or gemmae, e.g. Diplophyllum albicans (L.) Dumort., Frullania tamarisci (L.) Dumort. and Marsupella emarginata (Ehrh.) Dumort., all of which are very common today on grassy slopes and in ravines. Vegetative dispersal by fragments is possible in Ptilidium ciliare (L.) Hampe and may explain the general distribution of that species in Greenland (Damsholt 2013) . Similarly, fragmentation may explain the general distribution of Mastigophora woodsii, P. ciliare and Pleurozia purpurea in the Faeroes, where these species are more or less frequent on humid grassy slopes.
The rocky ravines or clefts (gjógv) found in the Faeroes were formed after the retreat of the glaciers and are still developing today. They are floristically richer than any other habitat in the Faeroe Isles and include species from an earlier climatic period (e.g. the hypsithermal), such as Acrobolbus wilsonii, Aphanolejeunea microscopica, Harpalejeunea molleri (Steph.) Grolle, Lejeunea patens Lindb., Metzgeria leptoneura and Radula aquilegia (Hook.f. & Taylor) Gottsche, Lindenb. & Nees.
The mountain summit flora of the Faeroes
The soils of the Faeroe Isles are generally acidic, often with a thick organic horizon, are high in silt and low in clay-sized particles, and are derived from the disintegration of basalt and tuff. The soil on mountain summits has been leached for a longer time than the soil below, probably resulting in acidification of the summits and creating habitats suitable for boreal and arctic-alpine species that are common on mountain summits of the Scandes. Examples of such species are Anthelia juratzkana (Limpr.) Trevis., Gymnomitrion apiculatum (Schiffn.) Mull.Frib., G. concinnatum (Lightf.) Corda, G. corallioides Nees, G. obtusum Lindb., Hygrobiella laxifolia (Hook.) Spruce (on wet rock walls of ravines), Jungermannia gracillima Sm., J. sphaerocarpa, Lophozia hatcheri, L. debiliformis, Marsupella adusta, M. brevissima (Dumort.) Grolle (several specimens have been found on Slaettaratindur, the highest mountain on Eysturoy, and also in snow beds at the summit of Villingadalsfjall on Viðoy), M. spiniloba, M. sprucei, Nardia geoscyphus (De Not.) Lindb., Pleurocladula albescens (Hook.) Grolle (found only once, in snow beds at the summit of Villingadalsfjall, alt. 841 m), and Tritomaria quinquedentata (Huds.) H.Buch. The record of T. quinquedentata with gemmae from a lowland locality in the Faeroes, at Glyvursreyn, south of Tórshavn (Jensen 1915: 110) is remarkable; gemmae occur on the leaf apices of a plant growing as a pioneer on a rock surface. Gemmae could be responsible for the wide distribution of this species in the Faeroes, although they are very rarely found today.
Phytogeographic groups
The liverwort flora of the Faeroe Isles includes several groups of species with common biogeographic histories. Some of the more well-defined groups are discussed below. In eastern North America Frullania tamarisci ssp. tamarisci is partly replaced by F. tamarisci ssp. asagrayana (Mont.) S.Hatt. This is possibly an example of imperfect subspeciation dating back to the opening of the Atlantic Basin ca 60 mya, with subsequent introgression between southeastern (ssp. asagrayana) and northeastern (close to ssp. tamarisci) populations (Schuster 1983: 433) .
Cosmopolitan
Cosmopolitan species: Aneura pinguis (L.) Dumort., Metzgeria conjugata Lindb., M. leptoneura. Metzgeria leptoneura is really subcosmopolitan, in oceanic and hyperoceanic areas; part of its range is recent, but it is surely relictual in North America (Schuster 1983: 501) . Dispersal is probably via spores. Schuster (1983: 597) noted that 70-75% of bipolar liverworts are bisexual and ca 50% develop gemmae, concluding that dispersal effectiveness is enhanced by both bisexuality, which promotes fertilization and spore production, and by vegetative propagation.
Oceanic
Oceanic species: Anastrepta orcadensis (Hook.) Schiffn., Anastrophyllum donnianum, Douinia ovata (Dicks.) H.Buch, Frullania teneriffae, Marsupella adusta, Mastigophora woodsii, Pleurozia purpurea, Scapania ornithopodioides.
Liverworts common to the Faeroes and Pacific North America are true oceanic species, occurring in the western parts of both the New World and the Old World. Most of these species are of Tertiary age and were probably dispersed to the Faeroes after the deposit of the last of the three basaltic series (not having been able to survive a period with lava deposition). The climate of northern Laurasia at the end of the Cretaceous period before the breaking-up and creation of the Atlantic is described as being more humid and milder than today. It is therefore possible that the oceanic bryoflora of northwestern Europe once had a continuous distribution across northern Laurasia to Pacific North America. The Faeroes were formed by volcanic activity in the early part of the Tertiary. As the climate cooled in the northern zone and the Atlantic opened up, separating the continents, the bryoflora may have extended southwards to suitable climates in both Atlantic Europe and Pacific North America, and then survived only in these areas, explaining the similarity of the floras. These areas would later become centers of dispersal. Bryum miniatum, known from the west coast of North America, is an example of a moss with an oceanic distribution.
In the Faeroes Anastrepta orcadensis is frequently found with gemmae, while in Pacific North America it is dispersed by fragments (Schofield 2002 Anastrophyllum donnianum is not found with sex organs in the Faeroe Isles. It is apparently a relict that had a wider distribution in the Tertiary.
Douinia ovata is a relictual species that probably had a wider postglacial range during the hypsithermal period (Schuster 1988: 136 Formerly treated as an amphiatlantic and suboceanic plant (Alaska, British Columbia), Odontoschisma sphagni is in fact probably boreal and was recently recorded from the high Arctic, in northwest Svalbard (Ellis et al. 2016 ). In Europe O. sphagni is considered to be a subatlantic species. It is rarely found with sporophytes in Great Britain.
Porella obtusata has an Atlantic-Mediterranean distribution (Italy, Tunisia, Portugal, Spain, etc.). The sporophyte is not known from the Faeroes and the British Isles.
Both Scapania aspera and S. gracilis are normally found with gemmae, but these have not been reported from the Faeroes. One of the many Faeroese collections of S. gracilis in herb. C has sporophytes. Scapania aspera is very rarely collected in the Faeroes and I have not heard reports of reproductive structures. Lejeunea lamacerina is frequent in the western part of Great Britain. Jensen (1901: 123) reported this species from the Faeroes (Vágar, Reynsatindar, 676 m, C) as L. cavifolia var. planiuscula Lindb., but I consider this specimen to be a poor modification of L. cavifolia. Jensen (1915: 246) northern end of Sørvágsvatn. This specimen was redetermined by Jensen (1915: 77) as a small modification of M. emarginata. Authentic M. funckii has been found on Streymoy, at Tórshavn, Viðarlundin, on well-trodden edge of the path near the entrance to the plantation, 3 July 1973, leg. J. Birks (Boesen et al. 1975 
arboris-vitae).
He furthermore described the leaves as not dentate, and chose not to refer his plant to P. obtusata ("P. thuja (Dicks.)") as Müller did, because the leaves in his opinion had wide ovate dorsal leaf lobes and narrow ovate ventral lobes only half as wide as the underleaves. In her key Paton (1999: 455) used the orientation of the ventral leaf lobes as a diagnostic character (suberect in P. obtusata and more often erect in P. platyphylla), but she ignored the relative width of the ventral lobes compared to the underleaves. Using the latter character, Jensen's collection from Eysturoy, Eiði, Mølin is P. obtusata (Damsholt and Hallingbäck in Ellis et al. 2016: 249) , but could be interpreted 'a P. obtusata-like mimic of P. platyphylla.' A recent collection lacking an acrid taste and with erect ventral lobes (Eysturoy, Eiði, Mølin, crevices, below a dry, low rock wall, Damsholt 14-063, C) was identified as P. platyphylla and was collected at the same spot that Jensen's 1896 collection came from. Porella obtusata was also found in 2016 growing on the bark of Acer campestre in Viðarlundin, Tórshavn, together with Radula complanata ssp. complanata (paroicous), similar to the way that R. complanata ssp. complanata and P. platyphylla usually are found growing together on the Continent. Porella arboris-vitae (earlier P. laevigata), is not proven to occur in the Faeroe Isles.
Riccardia incurvata Lindb. The status of this species is controversial. A recent record from Zackenberg, east Greenland, leg. and det. K. Hassel, in herb. TRH (Damsholt 2013: 512) was redetermined by the collector to be R. latifrons (Lindb.) Lindb. Riccardia incurvata is a unisexual plant with a chromosome count of n  10 (Müller 1951 (Müller -1958 , the basal number in the genus. This species is not present in by Boesen et al (1975: 75) as C. sphagnicola (Sandoy, W of Sandsvatn, in Sphagnum mire, 6 July 1973, Damsholt 73-097, in C) as C. muelleriana.
The problem, pointed out by Macvicar (1926: 320) , "that the C. sphagnicola of European botanists, except those of Scandinavia and Britain, belongs to an allied "small species" C. paludosa Warnst.," is solved by including C. paludosa in C. fissa. This solution fits well with observations from Denmark (Jensen 1915 , p. 229, Fig. 1-10) , where C. sphagnicola is rare, whereas C. fissa var. paludosa is rather frequent in mires and fens (l.c., Fig. 10 ), and it also fits observations from the Faeroes. Perhaps C. sphagnicola is an arctic species with relictual occurrences in cold mires and fens of the Nordic countries and Britain, which in Denmark is easily mistaken for the larger helophytic C. fissa var. Lophozia sudetica (Nees ex Huebener) Grolle (earlier L. alpestris Auct.) differs from L. debiliformis in exclusively having concave, almost rotund leaves with lunate sinuses, usually having vinaceous pigmentation of the ventral leaf bases, and in having a rather thin stem (diameter 200-300 mm) and red-brown gemmae. Lophozia sudetica is rare in the Faeroe Isles.
Marsupella funckii (F.Weber & D.Mohr) Dumort. This species was cited by Jensen (1901: 136) from Vágar, at the two-lobed leaves and small underleaves (specimen not seen 
